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IN THE CLAIMS : 

Please amend the claims as follows: 

1 . (Currently Amended) A circuit for observing and restoring data of a shift register without 
altering logical values of said data, said circuit comprising: 

a wiring loop connecting the input of said shift register with the output of said shift 
register; and 

a control device connected to said wiring loop, wherein said control device is adapted to 
use said wiring loop to cause said data to be continually transferred from said output of said shift 
register to said input of said shift register and through said shift register in a circular manner, and 

wherein said control device includes a data output an input/output port accessible from 

outside said circuit and 

wherein said control device output s, through said inpu t/output port, data appearing on 
said wiring loop as said data is circulated through said shift register to permit said data of said 
shift register to be observed outside said circuit through said input/output port without altering 
logical values of said data of said shift register. 

2. (Currently Amended) Thn nimiit in rfnim 1 A circuit for o b serving and restoring data of 
a shift register without altering logical values of said data , said circuit comprising: 

a wiring loop connecting the input of said shift regist er with the output of said shift 
register: and 

a control device connected to said wiring loop, wherein sa id control device is adapted to 
use said wiring loon to cairi d ata to be continually tran sferred from said output of said shift 
register to said input of said shift register and thro ugh said shift register in a circular manner, 
wherein said control device includes a data output acce ssible from outside said circuit, 
wherein said control device outputs data appearing on said wiring loon as said data is 
circulated th rm. ph said shift register to permit said data of said shift register to he observed 
QUtgidg said circuit without altering logic a l values of said data of said shift register, and 
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wherein said control device includes a shift register length control unit adapted to limit 
the circular transfer of data within said wiring loop and said shift register such that all of said 
data is circulated through said wiring loop a single time, and such that said data is at the same 
position of said shift register before and after said circular transfer of said data. 

3. (Previously Presented) The circuit in claim 1 , wherein said control device includes a 
storage device adapted to record said data as said data appears on said wiring loop. 

4. (Previously Presented) The circuit in claim 1, wherein said control device includes a 
write device adapted to change one or more bits of data of said shift register. 

5. (Currently Amended) Th - ajfotrit Unim 1 , A "remit for observing and restoring data of 
a shift register without altering logical v alues of said data, said circuit comprising: 

a wirin g loop connecting the input of said shift register with the output of said shift 
register: and 

a control device connected to said wiring l o op wherein said control device is adapted to 
use said wiring loon to cause said data to be continually transferred from sa id output of said shift 
register to said input of said shift register a nd through said shift register in a circular manner^ 

wherein said control device includes a dat a output accessible from outside said circuit, 

wherein said control device outputs H» t« tearing on said wiring loon as said data is 
circulated through said shift register to pe r mit said data of said shift register to be observed 
outside said circuit without altering logical valu e s of said data of said shift register, and 

wherein said control device includes a shift register length determination unit adapted to 
send a unique data marker circularly through said shift register and count the number of bits that 
pass through said wiring loop as said unique marker completes the circular loop through said 
shift register and returns to said wiring loop and which also includes at least one register adapted 
to store said result from said counter as a determined shift register length. 
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6. (Previously Presented) The circuit in claim 1 , further comprising an observation wire 
connected to said wiring loop, wherein said data passes from said wiring loop to said control 
device through said observation wire. 

7. (Currently Amended) A circuit for observing and restoring data of a plurality of shift 
registers without altering logical values of said data, said circuit comprising: 

a plurality of selectors connected to the inputs and outputs of said shift registers, wherein 

said selectors selectively connect the input of a selected shift registers with the output of 
said selected shift register to form a wiring loop for said selected shift register; and 

a control device connected to said wiring loop, wherein said control device is adapted to 
use said wiring loop to cause said data to be continually transferred from said output of said 
selected shift register to said input of said selected shift register and through said selected shift 
register in a circular manner, and 

wherein said control device includes a data output an input/output port accessible from 

outside said circuit and 

wherein said control device mitput*. through said input/output port, data appearing on 
said wiring loop as said data is circulated through said selected shift register to permit said data 
of said selected shift register to be observed outside said circuit through said input/output port 
without altering logical values of said data of said selected shift register. 

8. (Previously Presented) The circuit in claim 7, wherein said control device further 
comprises a shift register selector connected to said selectors, wherein said shift register selector 
is adapted to cause said selectors to form said wiring loop using one or more different shift 
registers from said selected shift register. 

9. (Previously Presented) The circuit in claim 7, wherein said control device maintains data 
on different lengths of said shift registers. 
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10. (Currently Amended) Th e cirouit in olaim 7, A circuit for observing and restoring data of 
a plurality of shift registers without alteri n g logical values of said data, said circuit comprising: 
a plurality of selectors connected to the in puts and outputs of said shift registers, wherein 
said selectors selectively connect the input of a selecte d shift registers with the output of 
said selected shift register to form a wir ina looo for said selected shift register, and 

a control device connected to said wiring loon, wherein said control device is adapted to 
use said wiring loop to cause said data to be contir '^ll y transferred from said output of said 
selected shift register to said input of said se lected shift register and throuph said selected shift 

register in a circular manner. 

wherein said control device includes « H^a nntoiit accessible from outside said circuit, 
wherein said control device outputs data a ppearing on said wiring loop as said data is 

circulated thro u gh said selected shift registe r to permit said data of said selected shift register to 

he observed outside said circuit without alt e ring logical values of said data of said selected shift 

register, and 

wherein said control device includes a shift register length control unit adapted to limit 
the circular transfer of data within said wiring loop and said shift register such that all of said 
data is circulated through said wiring loop a single time, and such that said data is at the same 
position of said shift register before and after said circular transfer of said data. 

1 1 . (Previously Presented) The circuit in claim 7, wherein said control device includes a 
storage device adapted to record said data as said data appears on said wiring loop. 

12. (Previously Presented) The circuit in claim 7, wherein said control device includes a 
write device adapted to change one or more bits of data of said shift register. 

13. (Currently Amended) The cirouit in olaim 7, A circuit for observing and restoring, data of 
a plurality of shift registers without alte r ing logical values of said data, said circuit comprising: 
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a plurality of selectors connected to th e impute and outwits of said shift registers, wherein 
c f ,id selectors selectively connect the i n put of a selected shift registers with the output of 
« a id selected shift register to fo im a wiring loop for said selected shift register; and 

a ™r,trn1 device connect to said wirin g loop- wherein said control device is adapted to 
use said wiring loop to cause ««id data to be continually transferred from said output of said 
elected shift register to said inp m of said selected shift register and through said selected shift 

register in a circular manner, 

therein said control device include s a data output accessible from outside said circuit 
therein said control device outputs data appeari ng on said wirinp loop as said data is 

circulated through said selected shift register to permit said data of said selected shift register to 

he observed outside said circuit without a lterin g logical values of said data of said selected shift 

register, and 

wherein said control device includes a shift register length determination unit adapted to 
send a unique data marker circularly through said shift register and count the number of bits that 
pass through said wiring loop as said unique marker completes the circular loop through said 
shift register and returns to said wiring loop and which also includes at least one register adapted 
to store said result from said counter as a determined shift register length. 

14. (Previously Presented) The circuit in claim 7, further comprising an observation wire 
connected to said wiring loop, wherein said data passes from said wiring loop to said control 
device through said observation wire. 

15. (Currently Amended) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

forming a circuit between an output of said shift register and an input of said shift register 
by connecting a wiring loop between said output of said shift register and said input of said shift 
register; 
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continually transfeiring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said , tHm« ff h an in put/outpu t port separate from said shift register, as said 
data is transferred from said output of said shift register to said input of said shift register to 
permit said data of said shift register to be observed.outside said circuit through said input/output 
port without altering logical values of said data of said shift register. 

16. (Previously Presented) The method in claim 1 5, wherein said process of continually 
transferring said data is performed for a single data transfer loop such that said data is at the same 
position of said shift register before and after said process of continually transferring said data. 

17. (Previously Presented) The method in claim 15, wherein said outputting process further 
comprises storing said data in a memory location separate from said shift register. 

1 8. (Previously Presented) The method in claim 15, wherein said continually transferring 
process further comprises altering said data between the time said data is received from said 
output of said shift register and said data is transferred to said input of said shift register. 

19. (Previously Presented) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register' in a circular manner, and 

outputting said data as said data is transferred from said output of said shift register to 
said input of said shift register to permit said data of said shift register to be observed outside 
said circuit without altering logical values of said data of said shift register, 

further comprising, before said process of continually transferring said data, detennining 
the length of said shift register by sending a unique data marker circularly through said shift 
register and counting the number of bits that pass through said shift register as said unique 
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marker completes the circular loop through said shift register and returns to said wiring loop and 
further comprising storing said result from said counter as a determined shift register length. 

20. (Previously Presented) The method in claim 15, wherein said outputting process directs 
said data to a location external to said shift register to allow said shift register to be examined by 
an external device. 

21. (Currently Amended) A method for observing and restoring data of a shift register 
without altering logical values of said data; said method comprising: 

selecting said shift register from a plurality of shift registers; 

forming a circuit between an output of said shift register and an input of said shift register 
by connecting a wiring loop between said output of said shift register and said input of said shift 
register; 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said Hat ^ through an input/output port se parate from said shift register, as said 
data is transferred from said output of said shift register to said input of said shift register to 
permit said data of said shift register to be observed outside said circuit through said input/output 
port without altering logical values of said data of said shift register. 

22. (Currently Amended) Th* method in claim 21; A method for oboorvin6 and motoring data 
of a ohift r o giot c r without altering logical valuoo of said data, oaid method comprising: 
selecting said ohift rogistor from a plurality of shift rogiot e ro; 

continually transferring data from tho output of oaid ohift rogintor to tho input of said oh ift 
rogiotor and back through said shift rogiat e r in a circular mann e r, and- 

outputting "lid d ata no onid int" " triform H frnm nnid output of oaid ohift rogiotor to 
said input of coid ohift rogiotcr to permit odd dortn of said ohift rogiotcr to bo observed outside 
Grid oi r o u it without altering logjrnl vnl"^ mid dntn nf rjiid nhift ropiotcr. and 
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wherein said process of selecting said shift register comprises controlling selectors to 
form a circuit between said output of said shift register and said input of said shift register by 
connecting a wiring loop between said output of said shift register and said input of said shift 
register. 

23. (Previously Presented) The method in claim 21 , wherein said process of continually 
transferring said data is performed for a single data transfer loop such that said data is at the same 
position of said shift register before and after said process of continually transferring said data. 

24. (Previously Presented) The method in claim 2 1 , wherein said outputting process further 
comprises storing said data in a memory location separate from said shift register. 

25 . (Previously Presented) The method in claim 21 , wherein said continually transferring 
process further comprises altering said data between the time said data is received from said 
output of said shift register and said data is transferred to said input of said shift register. 

26. (Previously Presented) A method for observing and restoring data of a shift register 
without altering logical values of said data, said method comprising: 

selecting said shift register from a plurality of shift registers; 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data as said data is transferred from said output of said shift register to 
said input of said shift register to permit said data of said shift register to be observed outside 
said circuit without altering logical values of said data of said shift register, and 

further comprising, before said process of continually transferring said data, determining 
the length of said shift register by sending a unique data marker circularly through said shift 
register and counting the number of bits that pass through said shift register as said unique 
marker completes the circular loop through said shift register and returns to said wiring loop and 
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which also includes at least one register for storing said result from said counter as a determined 
shift register length. 

27. (Currently Amended) The method in claim 21, wherein said outputting process directs 
said data to a location external to said shift register to allow said shift register to be examined by 
an external device. 

28. (Currently Amended) A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to perform a method of 
observing and restoring data of a shift register without altering logical values of said data, said 
method comprising: 

forming a circuit between an output of said shift register and an input of said shift register 
by connecting a wiring loop between said output of said shift register and said input of said shift 
register; 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said ^, tWiph an in put/output por t s e parate fr om said shift register, as said 
data is transferred from said output of said shift register to said input of said shift register to 
permit said data of said shift register to be observed.outside said circuit through said input/output 
port without altering logical values of said data of said shift register. 

29. (Previously Presented) The program storage device in claim 28, wherein said process of 
continually transferring said data is performed for a single data transfer loop such that said data is 
at the same position of said shift register before and after said process of continually transferring 
said data. 
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30. (Previously Presented) The program storage device in claim 28, wherein said outputting 
process further comprises storing said data in a memory location separate from said shift register. 

3 1 . (Previously Presented) The program storage device in claim 28, wherein said continually 
transferring process further comprises altering said data between the time said data is received 
from said output of said shift register and said data is transferred to said input of said shift 
register. 

32. (Previously Presented) A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to perform a method of 
observing and restoring data of a shift register without altering logical values of said data, said 
method comprising: 

continually transferring data from the output of said shift register to the input of said shift 
register and back through said shift register in a circular manner, and 

outputting said data as said data is transferred from said output of said shift register to 
said input of said shift register to permit said data of said shift register to be observed outside 
said circuit without altering logical values of said data of said shift register, and 

wherein said method further comprises, before said process of continually transferring 
said data, determining the length of said shift register by sending a unique data marker circularly 
through said shift register and counting the number of bits that pass through said shift register as 
said unique marker completes the circular loop through said shift register and returns to said 
wiring loop and further comprises storing said result from said counter as a determined shift 
register length. 

33. (Previously Presented) The program storage device in claim 28, wherein said outputting 
process directs said data to a location external to said shift register to allow said shift register to 
be examined by an external device. 
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